Regulation of the ontogeny of rat liver metallothionein mRNA by zinc.
To investigate the role of metals in the regulation of the ontogenic expression of rat liver metallothionein (MT) mRNA, the concentrations of zinc, MT and MT mRNA were determined in livers of fetal and newborn rats from dams which were fed with a control or zinc-deficient or copper-deficient or iron-deficient diet from day 12 of gestation. The liver samples were analyzed for MT-mRNA levels using a mouse MT-I cRNA probe. Although the newborn hepatic levels of each metal (zinc or copper or iron) was specifically reduced corresponding to the respective mineral deficiencies, the hepatic concentrations of total MT and MT-I mRNA were significantly decreased only in pups born from zinc-deficient dams. Injection of the zinc-deficient newborn pups with 20 mg Zn as ZnSO4/kg restored with MT-I mRNA levels to slightly above control values within 5 h of injection. The hepatic zinc, MT and MT-I mRNA levels were observed to increase significantly in control fetal rat liver on days 17-21 of gestation but there were little changes in either zinc or MT in fetal livers from zinc-deficient dams during the late gestational period. The MT-I mRNA level also did not show an increase on days 18 and 20 of gestation in zinc-deficient fetal liver as compared to controls. These results demonstrate a direct role of zinc in hepatic MT gene expression in rat liver during late gestation. Immunohistochemical localization of MT using a specific antibody to rat liver MT showed that the staining for MT in zinc-deficient pup liver was mainly in the cytosol in contrast to the significant nuclear MT staining observed in control newborn rat liver. The results suggest that maternal zinc deficiency has a marked effect not only in decreasing the levels of hepatic MT and MT-I mRNA but also in the localization of MT in newborn rat liver.